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the sulphur backs. The outlines of the
later breakdown seem to have been de-

termined by the earlier one, and a more
minute study would show signs of the
boundaries of the 1SS(! and 194 lakes
and the present Halemaumau. The
area of the 1S40 and 1S6S pits have
very nearly the same cubic dimensions.

4. The landslide coincided with the
culmination of the earthquake on April
2. For a distance of three miles a mass
of earth, moistened by springs, from a
half of one to two miles wide, and with
a maximum thickness of thirty feet, was
dislodged by the shock and swept down
the hillside. It carried with it trees,
animals anil men. Thirty-on- e lives were
lost, and between live hundred and one
thousand head of cattle, horses, goats
and sheep, the part owned by one per-
son being estimated of the value of
!fl6.0"0. The earth was red, much like
lava in color, and at first some thought
it was a volcanic discharge.

5. Also coincident with the culminat-
ing shoi-- was an earthquake wave,
washing the shore from Hilo to the
South Cape, being the most destructive
at Keauhou, Punaluu and llonuapo.
One hundred and eight houses were car-
ried away and forty-si- x lives lost. At
Ililo the sea receded more than" one
hundred feet, and the wave was ten
feet high. Wreikage was carried in-

land eight hundred feet at Keauhou.
The walls of stone buildings were
thrown seaward by the shock, followed
by the collapse of the roof. A stone
church and other buildings were de-

stroyed at Punaluu. At Kaalualu
wreckage was carried inland eight hun-
dred fee?, and the wave rose to the
height of twenty-fiv- e feet. Not a house
was left at llonuapo.

6. The eartnquakes clearly belonged
to the class denominated volcanic,
rather than tectonic. They were di-

rectly concerned with eruptions, where-
as the tectonic class are produced by
the displacement of huge blocks of
rock, and that in regions remote from

nigh intolerable.
The culminating shock came at 3:40

p. in. of April 2. Every stone wall,
and the more substantial houses in Kau
were thrown down, men and animals
were overthrown. People had to "sit
on the ground bracing with hands and
feet to keep from rolling over. A
large stone church in Waiohinu col-
lapsed in ten .seconds. In Kona the
overturning were less complete. The
only stone house in Ililo was thrown
down and furniture was disarranged.
The shocks were very powerful at Ke-anho-

It was felt slightly in the other
islands. Maui, Molokai, Oalm and Kau-a;- .

The .hocks were sometimes undulat-
ing, sometimes like jerks and again a
thi'inping. all attended by a rattling
noise like distant artillery.

(31 Events at Kilauea. The great
shock came at 4 p. m. April 2. follow-
ed by another almost as noticeable at
12:3d a. m.. April 4. The ground rock-
ed like a ship at sea, fearful detona-
tions were heard in the pit, lava over-
flowed into Kilauea-ik- i from near the
rent of 132, and large portions of the
walls tumbled down. From the very
"first the fires began to recede. More
than half of the old floor caved in,
the greatest depth of 500 feet being
at the south end or Halemaumau the
breadth 3000 fPet at the top and half
as great midway. The whole depres-
sion was not manifest at first, and the
limits better defined some years later:
being approximately 8000 feet long,
6000 feet wide at the north end and
3000 at the south. This is about the
same with the discharge of 1840. There
has been no flow since 1S63 of sufficient
consequence to find its way to the sur-
face above the sea level. The flow of
1SV4 was the next to this in size but
no one has discovered where it went
most probably below the sea level.

Two illustrations are presented to
show the breakdowns in 1S40 and 1S6S.
The first (A) is based upon the ob-

servations of Admiral "Wilkes, as cor-
rected many years later by Professor
Dana, and drawn by F. S. Dodge for
the government survey. The black
ledge was 6.30 feet below Fwekahuna,
the highest point upon the west side;
another lower pit was 342 feet deeper.
The whole area of the pit was a liquid
mass, with waves insinuating them-
selves into the walls and thus detach-
ing great masses of rock. The fire was
first noticeable Mav 30. Three davs

THE CRATER OF KILAUEA IN 1840.
Ledge 630 feet deep. Lower pit 992 feet deep.
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Vr. Titus Corn, explored Kau

five months after the breakdown in

search of the lava that mast have is-

sued forth. He took the road from
which the Kama-kai- a

Puna to Kau passes

hills about : v-- n miles southwest

from Kilauea. but neither saw nor

heard anything of the great discharge

which actually issued from rents some

three or four miles nearer the sea. Had

he taken the road skirting the shore

from Keauhou to Puualuu he would

have passed over the new lava, and

by its description have saved months

of fruitless discussion and years of
misunderstanding. Strangely enough,

nearly forty years elapsed before this
flow was discovered by E. D. Baldwin

in his surveys of the Kapapala district
made under the direction of Walter E.

Wall, territorial surveyor, and publish-

ed in W07 Xo one of the scientific

explorers who had visited Kau during
this interim traversed this trail near
the sea shore; the better road through
Kapapala was always preferred.

The early visitors to this field of Kau,
from whose observations reliable in-

formation is obtained were Judge F. S.
Lyman of Ililo, H. M. Whitney, Dr. W.
Hillebrand, Dr. T. M. Coan, the his-

torian Abraham Foruander, and others.
Doctor Brigkam. in commenting upon
these statements could not agree with
Doctor Coan that the lavas from Kil-

auea and Mauna Loa effected a junct-

ion before reaching the surface at Ka-hok- u.

He conjectured that the flow
from Kilauea passed into the sea near
Punaluu like the 1823 stream as de-

scribed by Ellis. Professor Dana said
that the "curving of the Kilauea fis-

sures from Kapapala toward the coast
seems to point to a submarine dis-

charge off that part of the island."
L. Green maintained that whether

a part of the Kilauea lava escaped on
the Mauna Loa fissure may well remain
an. open question.

It will now be proper to present the
history of these volcanic displays in the
light "of present knowledge, the chief
events in the order of occurrence 'being

1) the illumination over Mokuawoo-weo- ;

(2) the earthquakes; (3) the dis-

charge from Kilauea; (4) the landslide;
(5) the sea waves; (6) the eruption at
Kahuku.

(1) On March 27 whaleships at Ka-iraka- e

observed early in the morning
a dense column of smoke rising to the
height of several miles with a bright
reflection cast by the lavas in the pit
of Mokuaweoweo. The same were seen
by T.D.Paris at Kealakekua. March
27, slight earthquake? were felt in Kau
and Kona, becoming more energetic on
the following day, extending northerly
in Kona and easterly to Hilo. On the
28th the light on the summit was seen
in Hilo by Doctor Coan. F. S. Lyman
reports, as seen from his home at Kea-iw- a

in Kan, an outbreak of lava on the
southwest side of the summit at this
time, and a line of smoke fifteen miles
towards Kahuku on the 30th. These
various facts prove the presence of lava
in the summit caldera as the first stage
in the history of the eruptions. Thus
far the manifestations were comparat-
ively quiet.

(2) The earthquakes became more
pronounced. There were 50 to 60 dis-
tinct shocks in Kona in one day. At
Kau over 300 during the fame period.
At Kilauea the surface was aquiver for
days together with frequent vigorous
shoeks that would cause, lamps, crock-
ery and chairs to spin around a? if
animated. At one time it seemed as
if a projectile from a cannon struck
the ground directly under the bd of
the proprietor, causing him to flee from
the house without ceremony. Between
March 2S and April 11 there were said
to have been 20O0 distinct shoeks in
Kan. The nervous strain caused by
these disturbances must have been well

similar materials scattered from near
Kilauea to the South Cape and thrown
out in prehistoric times. Many of them
have a yellow color and constitute the
basis for the rich soils of the sugar
plantations.

General Conclusion.
"With the fact established of the dis-

charge of lava on April 2 on the lower
road in Kau, we can understand the
close association with it of the earth-
quakes, the formation of fissures, the
landslide and the sea wave. All the
energy thus displayed had its origin in
Kilauea, leaving to Mauna Loa the vig-
orous action of April 7 at Kahuku. The
nearness in time of the discharges from
the two volcanoes suggests a sympathy
between them. Both started from the
same source. "When the pressure i9 the
greatest, the lava flows from both vol-
canoes; when less, the igneous mani-
festation may be confined to either one
of the calderas. In 1S68 the force mani-
fested was the greatest ever known in
the whole history of the Island.

distance; the second continues the split;
likewise the additional' strokes, till the
log has been split through. So this
vent commenced in prehistoric times
and has been extended up the mountain
through the pressure exerted by the
later eruptions. The land on the east
side of the fissure has been elevated in
connection with the fracturing, thus
forming a pali. There is no cinder
cone at the head of the fissure, as is
the case with the sources of the flows
of 1855, 1380, etc., high up the moun-
tain.

Three things are worth of note in
connection with this flow: First, it com-
menced several days later than the
Kilauean activity; second, the shocks
were comparatively weak; third, the
lava gushed out from a long fissure with
great force and rapidity, instead of
oozing slowly through a small orifice.

Just before the eruption a shower of
ashes and pumice covered the region for
many square miles. These must not be
confounded with the thick deposits of
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Lvolcanoes in California. The latter are
known to have passed tnrougti tne iia
waiian Islands chiefly as recorded by
delicate instruments, and never at all
violent. From destructive tectonie
quakes Hawaii is immune.

The quaking is evidently produced
by the passage of igneous lava beneath
the surface, which endeavors to escape
from imprisonment. As the containing
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walls are brittle, vertical fissures will
be found along the line of movement,
and the lava escapes through one or
more of them. Neither of our great
calderas discharges over its edges,
though occasionally some of the fluid
oozes through cracks high up, as on the
border of Kilauea-ik- i in 1S6S. The vent
is usually miles away from the center
of action, and from one to three thou-
sand feet lower down. Thus the "main
vent in Kau in 1SCS was more than
twelve miles distant from Kilauea and
at the elevation of 1700 feet above the
sea and about the same figure below the
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top of the lava in Halemaumau.' The
small area near the Half Way House
is eight miles from Kilauea a'nd 2500
feet above the- - sea.

Numerous fissures or faults were pro-
duced along the line of greatest tension
southwest from Kilauea. Over a hun-
dred are drawn upon the Kapapala map,
the object being to show that a great
many of them are to be found there,
rather than the exact number. Tha
largest one is sixty feet wide and sixty
feet deep, miles in length, near the
place of vent of the '63 flow.

Cracks are met with occasionally be-
tween Kilauea and Nanawale on the
opposite side of the volcano, and several
lines of them have been seen issuing
radially from Mokuaweoweo.

If the fissures were made by the ef-

fort of the lava to escape from con-
finement in 168, it follows that the
line of maximum disturbance is indi-
cated by them. It was also the source
of the earthquake wave. And a more
important fact is indicated the seismic
disturbances of 186S in Kau originated
in Kilauea. Some have imagined a
focal disturbance at the Mohokea cal- -

idera or at Puu-o-Keoke- o in. order to
embrace the later flow at Kahuku. The
breakdown in the pit, the beginning of
the lava discharge, the culmination of
the quakes, the landslide and the sea
wave were contemporaneous events
all from our most celebrated volcano.

Illustration C shows the relations of
the several points of interest to each

j other and to the central source of dis
turbance. The fissures and the vents
of 1868 are farther to the southwest
than those of 1823. This 1823 flow has
never been correctly represented "upon
the government maps. It is usually rep-
resented as starting from near the
source of the 18S0 flow, descending
towards Kilauea and turning southwest-
erly to join the real discharge of 1823
The first named portion was prehistoric
in time.

The map shows also where there ma
have been a species of tectonic move-
ment supplementary to the volcanic,
for twenty miles east of the 1S23 flow,
fully a mile back from the shore, there
is a pali 1500 feet above the sea, which
marks the locality of great faults. It
is highest near the northwestern end.
In 1868 there was a settling down of a
part of the makai side of this pali.
Along the Tuna coast, from Kapoho to
Apua, there was a subsidence of from
four to seven feet. At Kaimu trees
stood eight feet deep in sand and water.
The plain at Kalapaua sunk about six
feet, and the water was four or five feet
deep over twenty acres of former dry
land. The tide rises and falls within
the walls of an old stone church.

To complete the block, there is a
parallel line of fault and low pali for
several miles along the upper trail from
Puna to Kau after passing the Keauhbu
road; and towards Kilauea other pre-
cipitous walls are visible. And there
was reported from Pnna in 1909, in
connection with an earthquake, another
subsidence of several inches, thus sug-
gesting a .tendency for the falling of
blocks' of basalt in'that neighborhood.

7. Last, but not least, came the flow
of lava from Mauna Loa to Kahuku
the most spectacular of all the phe-
nomena connected with the volcanic di

play of lt',s. The lava which had ap-

peared high up a week earlier, poured
(nit from an opening a out two miles
mauka from the Kahuku ranch at five
p. to. Ai.ril 7. The people occupying

j the district fled from their homes and
escape.'., while their huii'i'ngs, tnirt-seve- n

in number, were destroyed. The
flow ceased after four days' activity.
,o far as known, it started at an open-
ing 5601) feet nbovo the sea. about ten
miles distant from the shore, gvwhing
out f'ieflv in a ga-- h one mile long.
There w,-r- four fosiritiins of fire, rising
about two hundred feet, except when
two or more of them when
the height was greater. Large ro-k- .

weighing many tons, were thrown out.
The lava was" blood rod in color and
very fluid, ren.-hin- g the sen in two

i liO-ir- time atter it tarteJ. i re-r- w,i
more than the usual amount ot chryso-
lite present in both the aa and pal.oe-hoe- .

The course of the fissure coincides
in the lower part of its way with the
western odge of a plateau, a precipice
called Mamaln, which reaches the sea
at South Tape.' The more elevated part
is covered It excellent soil. I have
compared this fissure to the efforts of
the lumberman to split logs. The first
blow of the ax cleaves the log a short

If it does not, stop and think how
long it has been since it has been
cleaned or oiled.

No doubt you refer with pride to
the fact that it has not been in the
watchmaker's hands for years; and
when it finally does stop or loses
time, you cannot understand why it is.

No matter how fine or howT expen-
sive the movement may be, after run-

ning constantly for one year or more,
the oil becomes gummed and dry;
after that time the pivots run on dry
bearings, and then it is only a matter
of time when the watch is ruined.

Why not appoint us guardians of
your watch? Twenty years of ex-

perience is at your service.

later, after an underground passage of
twenty-seve- n miles from Kilauea, the
vent appeared eleven miles from the
sea and 1244 feet above tide water.
For three weeks the fiery torrent poured
over a cliff at Nanawale into the sea.
Evidently there was an absence of
earthquakes in connection with this
flow.

Illustration B shows the area of the
breakdown in ISO. If placed over the
earlier one in A, the ragged promon-
tory in the northwest part will be cut
off: there is a notch on the side towards
Kilauea-iki- . and it is broader towards
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